UV-visible reflectance spectra were recorded on a multi-channel spectrometer (HSU-100, Asahi Spectra Co.). An excitation wavelength of 360 nm (4 mW cm -2 ), obtained by passing the light from a Xe arc lamp (MAX-303, Asahi Spectra Co.). The reflectance spectra were measured at an interval of 3 min. Figure S1 shows the color changing behavior of the composite resin dosimeter irradiated under 360 nm light at room temperature. Under the UV light, the color of the film changed from yellow to black, which is attributed to the formation of the zwitterionic dye-form of the fluoran leuco dye. After stopping the 360 nm light irradiation, a reflectance spectrum in the photostationary state never changed at room temperature.
Figure S1 Change in the reflectance spectrum of the composite film during UV light irradiation and time dependence of the reflectance at 610 nm under UV light irradiation for 90 min.
The two-step first-order consecutive reaction can be described by the following model:
where A, B and C represents Cl • , H + and Leuco-H, respectively, and k 1 and k 2 are the rate (dose-response) constants for the two-step first-order consecutive reaction. The reaction rates of A, B and C can be written as follows: 
Then, solving for the concentration of C, we find that: [
Therefore, when each reaction irreversibly completes at the steady-state, the initial concentration of A is equal to the steady-state of concentration of C.
[
Besides, chromaticity difference ΔE is proportional to the concentration of C which is the origin of color development, accordingly each equation can be written as follows:
where ΔE∞ is the steady-state of the chromaticity difference.
